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Description 

[0001] This invention relates generally to an optical 
illumination system for collimating light that provides for 
relatively high light transmission. More particularly, the 
invention is directed to an illumination system having a 
plurality of optical microprisms and microlenses for re- 
directing light removed from a non-collimated light 
source and providing either separately or in combination 
a non-diffuse light source and a substantially collimated 
light source. 

[0002] A number of optical and illumination applica- 
tions require the production of either a non-diffuse or a 
collimated light source which provides an efficient out- 
put of light. Typical problems encountered with collimat- 
ed light sources include: 1) a non-uniform light distribu- 
tion; 2) a lack of a controlled directional output of light; 
3) inefficiencies with regard to the amount of the colli- 
mated light output versus the amount of the non-colli- 
mated light input; and 4) the lack of an efficient collimat- 
ed light source in a compact design or narrow profile. 
[0003] Accordingly, there exists a need in the optical 
and illumination arts to provide an illumination assembly 
that provides an energy efficient light source while main- 
taining a narrow profile. 

[0004] The present invention is directed to an optical 
illumination system which provides either separately or 
in combination a non-diffuse light source and a substan- 
tially collimated light source (hereinafter referred to as 
a spatially directed light source) that is energy efficient. 
Additionally, this invention is directed to any lighting ap- 
plication that requires a low profile spatially directed light 
source. 

[0005] US5396350 and US5428468, which have 
been granted in relation to the applications upon which 
the continuation-in-part priority document of this appli- 
cation was based : both disclose an illumination assem- 
bly for providing a spatially directed light source. 
[0006] According to the present invention, there is 
provided an illumination assembly for providing a spa- 
tially directed light source, the illumination assembly 
having: 

a light transmitting means for transporting light em- 
anating from a first light source and including a first 
light accepting surface optically coupled to the first 
light source, wherein the light transmitting means; 
and 

reflecting means for redirecting the light and having 
an array of microprisms each comprising: 

a light input surface optically coupled to the light 
transmitting means; 

a light output surface distal from the light input 
surface and having a surface area at least 
equal to the surface area of the light input sur- 
face; 

a first pair of opposed sidewalls disposed be- 
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tween and contiguous with the light input sur- 
face and the light output surface, at least one 
of the sidewalfs forming a first tilt angle cp with 
respect to the normal of the surface of the light 
transmitting means; 

a second pair of opposed tilted sidewalls dis- 
posed between and contiguous with the light in- 
put surface and the light output surface; and 
wherein the light reflecting through the light 
transmitting means enters the microprisms 
through the light input surfaces, is redirected by 
the sidewalls and emerges through the light 
output surfaces as a spatially directed light 
source, J 

characterised by the at least one sidewall of the 
first pair comprising at least two planar reflective faces. 
[0007] There are many illumination applications that 
can take advantage of such an illumination system em- 
ploying such an arrangement of microprisms and mic- 
rolenses. Such applications exist in the automotive in- 
dustry, the aerospace industry and the commercial and 
residential markets. Some automotive applications, by 
way of example only and not intended to limit the pos- 
sible applications include: low profile car headlights and 
taillights; low profile interior car lights such as reading 
lights and map lights: light sources for dashboard dis- 
plays; backlights for flat panel navigation displays, fiat 
panel auto TV screens and flat panel electronic instru- 
ment displays; traffic lights, and backlights for road 
signs. Illustrative examples in the aerospace industry in- 
clude backlights for flat panel cockpit displays and flat 
panel TV screens in the passenger section of the air- 
craft; lowprofile reading lights and aircraft landing lights; 
and runway landing lights. Residential and commercial 
applications include low profile interior and exterior spot- 
lights and room lighting with a high or a low degree of 
collimation, backlights for flat panel TV screens, LCD 
displays, such as computers, game displays, appliance 
displays, machine displays, picture phones, advertise- 
ment displays, light for show case displays and point- 
of -purchase displays. 

[0008] Additional objects, advantages and novel fea- 
tures of the invention will be set forth in part in the de- 
scription which follows, and in part will become apparent 
to those skilled in the art upon examination of the fol- 
lowing or may be learned by practice of the invention. 
The advantages of the invention may be realized and 
attained by means of the instrumentalities and combi- 
nations particularly pointed out in the appended claims. 
[0009] The above and other objects and advantages 
of this invention will be apparent on consideration of the 
following detailed description, taken in conjunction with 
the accompanying drawings, in which like reference 
characters refer to like parts throughout, and in which: 

FIGURE 1 is an elevation view of an example of the 
type of illumination system to which the present in- 
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vention relates; 

FIGURE 1A is an exploded view of the example of 
Fig. 1; 

FIGURE 1"S is a side view of the example of Fig. 1 ; 
FIGURE 2A-2C are embodiments of a single micro- 
prism specific for a single light source input type as- 
sembly according to the invention; 
FIGURE 3 is a side view of a further embodiment: 
FIGURES 4 and 4A are exploded views of a single 
microlens; 

FIGURES 5A-5C are alternative shape embodi- 
ments of a single microprism for application with du- 
al light source inputs; 

FIGURES 6A and 6B are further alternative shape 
embodiments of a single microprism for application 
with dual light source inputs; and 
FIGURE 7 is a side view of the embodiment of a still 
further embodiment. 

[0010] The preferred embodiments of the present in- 
vention will be better understood by those skilled in the 
art by reference to the above figures. The preferred em- 
bodiments of this invention illustrated in the figures are 
not intended to be exhaustive or to limit the invention to 
the precise form disclosed. They are chosen to describe 
or to best explain the principles of the invention and its 
applicable and practical use to thereby enable others 
skilled in the art to best utilize the invention. 
[0011] Figs. 1 , 1 A and 1B illustrate the type of illumi- 
nation system 2 to which the present invention relates. 
This comprises a light generating means 14, a 
waveguide 16 having a light accepting surface 17 and 
a transparent reflecting means 1 8 in optical contact with 
waveguide 16. Examples of useful light generating 
means 14 include lasers : fluorescent tubes, light emit- 
ting diodes, incandescent lights, sunlight and the like 
which may also be combined with reflection means to 
increase the optical coupling. The waveguide 16 is 
made from any transparent material such as glass or 
polymer. In Fig. 1 , light generating means 14 is optically 
coupled to waveguide 16, and reflecting means 18 is in 
contact with waveguide 16. 

[0012] The reflecting means 1 8 comprises an optional 
adhesion promoting layer 26 and an array of micro- 
prisms 28. Light reflects through the waveguide 16 via 
total internal reflection (TIR) and enters each micro- 
prism 28 by way of light input surface 30, reflects off 
sidewalls 33 . 34 and 37 and exits the microprism 28 
through the light output surface 32 as a spatially directed 
light source. 

[0013] Waveguide 16 is transparent to light within the 
wavelength range from about 400 to about 700 nm. The 
index of refraction of the waveguide 1 6 may range from 
about 1 .40 to about 1 .65. The most preferred index of 
refraction is from about 1.45 to about 1.60. The 
waveguide 1 6 may be made from any transparent solid 
material. Preferred materials include transparent poly- 
mers, glass and fused silica. Desired characteristics of 



these materials include mechanical and optical stability 
at typical operation temperatures of the device. Most 
preferred materials are glass, acrylic, polycarbonate 
and polyester. 

s [0014] Microprisms 28 can be constructed from any 
transparent solid material. Preferred materials have an 
index of refraction equal to or greater than waveguide 
and more preferably between about 1.40 and about 
1 .65. One method of manufacturing microprisms 28 in- 
fo eludes injection moulding them. Materials useful in this 
method include polycarbonate, acrylic and poly(4-me- 
thyl pentene). Alternate methods of manufacture may 
include polymers formed by photo-polymerization of 
acrylate monomer mixtures composed of urethane acr- 
15 ylates and methacrylates, ester acrylates and methacr- 
ylates, epoxy acrylates and methacrylates . (poly) ethyl- 
ene glycol acrylates and methacrylates and vinyl con- 
taining organic monomers. Useful monomers include 
methyl methacrylate, n-butyl acrylate, 2-ethylhexyl acr- 
20 yiate, isodecyl acrylate, 2-hydroxyethyl acrylate, 2-hy- 
droxypropyl acrylate, cyclohexyl acrylate, 1 ,4-butanedi- 
ol diacrylate, ethoxylated bisphenol A diacrylate, neo- 
pentylglycol diacrylate. diethyleneglycol diacrylate, di- 
ethylene glycol dimethacrylate, 1 ,6-hexanediol diacr- 
23 yiate, trimethylolpropane triacrylate, pentaerythritol tri- 
acrylate and pentaerythritol tetra-acrylate. Especially 
useful are mixtures wherein at least one monomer is a 
multi-functional monomer such as diacrylate or triacr- 
ylate, as these will produce a network of cross-links with - 
30 in the reacted photopolymer. The most preferred mate- 
rials for microprisms 28 formed by photolithography are 
cross-linked polymers formed by photopolymerizing 
mixtures of ethoxylated bisphenol A diacrylate and tri- 
methylolpropane triacrylate. 
35 [001 5] Microprisms 28 are separated by interstitial re- 
gions 36. The index of refraction of interstitial regions 
36 must be less than the index of refraction of the mi- 
croprism 28. Preferred materials for interstitial regions 
include air, with an index of refraction of 1 .00 and fluor- 
ic opolymer materials with an index of refraction ranging 
from about 1 .1 6 to about 1 .40. The most preferred ma- 
terial is air. 

[001 6] The optional adhesion promoting layer 26 is an 
organic material that is light transmissive and that caus- 
es es the microprisms 28 , however manufactured, such as 
formed from polymers, as for example photocrossl inked 
acrylate monomer materials or injection moulded poly- 
carbonate, to adhere strongly to the waveguide 16. 
Such materials are well known to those skilled in the art. 
50 The thickness of the adhesion promoting layer 26 is not 
critical and can vary widely. In the preferred embodiment 
of the invention, adhesion promoting layer 26 is less 
than about 30 micrometres thick. 
[0017] The microprisms may be arranged in any pat- 
55 tern on waveguide 16, such as in a square, rectangular 
or hexagonal pattern. The microprisms have a repeat 
distance 38 (Fig. 1 ) in the direction perpendicular to light 
accepting surface 17 and repeat distance 40 (Fig. 1B) 
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in the direction parallel to light accepting surface 1 7. Re- 
peat distances 38 and 40 may be equal or unequal and 
may vary widely depending on the resolution and dimen- 
sions of the display. In addition, the repeat distances 38 
and 40 may vary across the surface of the waveguide 
1 6 in order to compensate for a lowering of the light in- 
tensity inside waveguide 16 as the distance from light 
generating means 14 increases. This lowering of the 
light intensity is due to light removal by the other micro- 
prisms of the array. 

[0018] The microprisms 28 are constructed to form a 
six-sided geometrical shape having a light input surface 
30 preferably parallel with a light output surface 32 : 
wherein the light output surface 32 is equal to or larger 
in surface area than the light input surface 30. Micro- 
prism 28 further comprises two pairs of oppositely dis- 
posed sidewalls 33, 34 and 35, 37, wherein each side- 
wall comprises a planar reflective face which is effective 
in reflecting and redirecting the light which is propagat- 
ing through the waveguide 16. Preferably, the intersec- 
tion of sidewall 33 with waveguide 1 6, or adhesion layer 
26 thereon, forms a line that is perpendicular to the av- 
erage direction of the light. For example, as shown in 
Fig. 1 , the intersection of the sidewall 33 with the adhe- 
sion layer 26 forms a line parallel to the light accepting 
surface 1 7 and is therefore perpendicular to the average 
direction of the light travelling through the waveguide 1 6. 
[0019] As shown in Fig. 1A, each microprism 28 is 
formed so that sidewall 33 forms a tilt angle <p to the nor- 
mal of the surface of waveguide 16. The desired values 
of tilt angle (p range from about 15 degrees to about 50 
degrees. More preferred values for tilt angle (p range 
from about 20 degrees to about 40 degrees. As will be 
obvious to those skilled in the art, tilt angle o determines 
at which angle with respect to the normal of the light 
output surface the spatially directed light will emerge. 
[0020] Referring to Fig. 1 B : sidewalls 35 and 37 also 
form a tilt angle 0 to the normal of the surface of 
waveguide 16. The desired values of tilt angle 6 range 
from about 0 degrees to about 25 degrees. More pre- 
ferred values for tilt angle 9 range from about 2 degrees 
to about 20 degrees. Preferably, the tilt angles 9 asso- 
ciated with sidewalls 35 and 37 are equal, but equal an- 
gles are not necessary. 

[0021] An example of an assembly according to the 
invention, is shown in Fig. 2A. In that example, at least 
one side wail of each microprism 28 comprises two or 
more planar reflective faces to improve the reflectivity 
of the microprism. Fig. 2A illustrates sidewall 33a having 
two planar faces 31 and 31a. However, the number of 
planar faces that form a sidewall may vary. Fig. 2B 
shows an alternative embodiment where at least one 
sidewall comprises multiple planar faces infinitesimally 
minute such that sidewall 33b is effectively arcuately 
shaped. Alternatively, in Fig. 2C, sidewall 33c comprises 
an effectively arcuate-shaped reflective surface 42 area 
and a planar reflective surface area 42a. 
[0022] Referring again to Figs. 1 A : 1 B and 1 C. the mi- 
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croprism 28 has a height 50 which may vary widely de- 
pending on the dimensions and resolution of the display. 
That is, smaller displays, such as laptop computer dis- 
plays and avionics displays would have greatly reduced 
* dimensions versus larger displays such as large screen, 
flat-panel televisions. 

[0023] The microprism 28 has length dimensions 52 
and 53. Length 52 corresponds to the light input surface 
30 and length 53 corresponds to the light output surface 

io 32. The length 53 can be equal to or greater than the 
length 52, and the lengths 52 and 53 may vary widely 
depending on the dimensions and resolution of the dis- 
play. In addition, the length 52 may vary across the sur- 
face of the light transmitting means 16 in order to com- 

'5 pensate for a lowering of the light intensity inside 
waveguide 16 as the distance from light generating 
means 14 increases. That is : microprisms 28 that are 
closer to the light generating means 1 4 may have a 
smaller dimension 52 than that of microprisms farther 

20 from the light generating means 1 4. This lowering of the 
light intensity is due to light removal by the other micro- 
prisms of the array. The maximum value for lengths 52 
and 53 is less than the repeat distance 38 of Fig. 1 . 
[0024] Microprism 28 has width dimensions 54 and 55 

25 where width 54 corresponds to the light input surface 30 
and width 55 corresponds to the light output surface 32. 
Widths 54 and 55 may also vary widely depending on 
the dimensions and resolution of the display and are a 
function of tilt angle 9 and height 50. In addition, the 

30 width 54 may vary across the surface of the light trans- 
mitting means 1 6 in order to compensate for a lowering 
of the light intensity inside waveguide 16 as the distance 
from light generating means 14 increases. The maxi- 
mum value for widths 54 and 55 is less than the repeat 

35 distance 40. It is desirable that length dimension 52 be 
larger than width dimension 54. It is preferred that the 
ratio of length 52 to width 54 be in the range of 1 .2:1 to 
5:1 . It is more preferred that the ratio be in the range of 
1.5:1 to 3:1. 

40 [0025] In an alternate embodiment, reflecting means 
18 further comprises an array of microlenses 80 as 
shown in Fig 3. The microlenses 80 are optically coupled 
to the microprisms 28 and may be fabricated using the 
same techniques as described for microprisms 28. If the 

45 microlenses 80 are fabricated by photopolymerization. 
they are preferably made from the same monomers as 
those previously disclosed for the microprisms 28 and 
have a index of refraction equal to or substantially equal 
to the index of refraction of the microprisms 28. Howev- 

50 er, any transparent material may be used, as for exam- 
ple: those materials previously discussed. The centre- 
to-centre distance between microlenses directly corre- 
lates to the repeat distances 38 and 40 of the micro- 
prisms 28, that is, for every microprism 28 there exists 

55 a corresponding microlens 80 that aligns with the output 
surface 32 of each microprism 28. 
[0026] A spacer 82 separates the microlenses 80 and 
the microprisms 28. The thickness of spacer 82 is opti- 
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mized to cause light from microprisms 28 to be collimat- 
ed by microlenses 80. The spacer 82 may be made from 
any transparent material. Preferred materials include 
transparent polymers, glass and fused silica. Preferably 
the spacer 82 has an index of refraction equal to or sub- 
stantially equal to the index of refraction of the micro- 
prisms 28 and the microlenses 80. Desired characteris- 
tics of these materials include mechanical and optical 
stability at typical operation temperatures of the device. 
Most preferred materials are glass, acrylic, polycar- 
bonate, polyester and photopolymertzed acrylate mon- 
omers. 

[0027] A single microlens 80 is shown in Fig. 4. The 
microlens can be either a spherical lens or an aspherical 
lens or an astigmatic lens. The footprint of a microlens 
80 is not necessarily circular, but can be rectangular in 
shape, as shown in Fig. 4A : having a length 86 and width 
87 that are respectively equal in length with repeat dis- 
tances 38 and 40. 

[0028] If microlens 80 is a spherical lens, the lens will 
have one curved surface having a radius of curvature 
84. The radius of curvature can vary widely depending 
on the repeat distances 38 and 40 of the corresponding 
microprism array. In order that microlens 80 collect sub- 
stantially all of the light directed out of waveguide 1 6 by 
microprism 28, the f-number of microlens 80 should be 
relatively small. The f-number values for microlens 80 
can range from about 0.5 to about 4.0. More preferred 
values for the f-number range from about 0.6 to about 
3.0. 

[0029] Fig. 5A illustrates a microprism sidewall 98a 
having two planar faces 95 and 95a. In one embodi- 
ment, sidewalls 96a, 98a, 97a and 99a may comprise 
at least two planar reflective faces as illustrated in Figs. 
5B and 5C. Generally however, microprism 90 may have 
any combination of planar sidewalls and sidewalls hav- 
ing two or more planar faces. 

[0030] Figs. 6 and 6A show a further embodiment 
where at least one sidewall, for example 98b, comprises 
multiple planar faces infinitesimally minute such that 
sidewall 98b is arcuately shaped. Alternatively, sidewall 
98b comprises an arcuate-shaped reflective surface ar- 
ea 93 and a planar reflective surface area 93a. 
[0031] A still further embodiment of the invention, dis- 
closed in Fig. 7, comprises an array of microlenses 80 
optically coupled to microprisms 90. A spacer 82 sepa- 
rates the microlenses 80 from microprisms 90 as previ- 
ously disclosed. The light emerges from each micro- 
prism 90 as a spatially directed light source and inputs 
into one or more microlenses. The light source is direct- 
ed to two microlenses. The spatially directed light 
source emanating from the microprisms 90 is collimated 
by the microlenses 80 to provide a substantially colli- 
mated light pattern. The centre-to-centre distance be- 
tween microlenses directly correlates to the repeat dis- 
tances 138 and 140 of the microprisms 90. The length 
86 (Fig. 4) of each microlens 80 aligns with respect to 
the microprism array so that equal distances overlap ad- 



jacent microprisms. The width 87 of each microlens 
aligns with respect to a single microlens as shown in 
Fig. 7. 

[0032] Arrays of microprisms 28 and 90 and micro- 
s lenses 80 can be manufactured by any number of tech- 
niques such as moulding, including injection and com- 
pression moulding, casting, including hot roller pressing 
casting, photopofymerization within a mould and pho- 
topolymerization processes which do not employ a 
10 mould. A preferred manufacturing technique would be 
one that allows the reflecting means 1 8 which comprises 
an array of microprisms 28 or 90, an array of microlens- 
es 80 and a spacer 82 to be manufactured as a single 
integrated unit. An advantage of this technique would 
15 be the elimination of alignment errors between the array 
of microprisms and microlenses if the arrays were man- 
ufactured separately and then attached in the relation- 
ship described above. 

20 

Claims 

1 . An illumination assembly for providing a spatially di- 
rected light source, the illumination assembly hav- 
25 ing: 

a light transmitting means (16) for transporting 
light emanating from a first light source (14) and 
including a first light accepting surface ( 1 7) op- 
30 tically coupled to the first light source; and 

reflecting means for redirecting the light and 
comprising an array of microprisms (90) each 
comprising: 

35 a light input surface (30) optically coupled 

to the light transmitting means (16); 
a light output surface (32) distal from the 
light input surface (30) and having a sur- 
face area at least equal to the surface area 

40 of the light input surface (30); 

a first pair of opposed sidewalls (33,34) dis- 
posed between and contiguous with the 
light input surface (30) and the light output 
surface (32), at least one of the sidewalls 

45 (33,34) forming a first tilt angle (p with re- 

spect to the normal of the surface of the 
light transmitting means; and 
a second pair of opposed tilted sidewalls 
(35,37) disposed between and contiguous 

so with the light input surface (30) and the light 

output surface (32). 

wherein the light reflecting through the light 
transmitting means (16) enters the microprisms 
55 (90) through the light input surfaces, is redirect- 

ed by the sidewalls (33,34,35,37) and emerges 
through the light output surfaces (32) as a spa- 
tially directed light source, 
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characterised by the at least one sidewal! of 
the first pair comprising at least two planar reflective 
faces (31,31a). 

2. The illumination assembly of claim 1, wherein at 
least one of the sidewatls (35 : 37) of the second pair 
forms a second tilt angle 0 with respect to the normal 
of the surface of the light transmitting means. 

3. The illumination assembly of claim 1, wherein at 
least one of the sidewalls (35 : 37) of the second pair 
comprises at least two planar reflective faces (95, 
95 A). 

4. The illumination assembly of claim 1. wherein the 
sidewatl having at least two planar faces (31.31a) 
is arcuately shaped. 

5. The illumination assembly of claim 1 1 wherein the 
reflecting means further comprises an array of mi- 
crolenses (BO), wherein the output of each micro- 
prism (90) is directed to at least one corresponding 
microlens (80) and the light transmitted through the 
microlenses (80) emerges as a substantially colli- 
mated light source. 

6. The illumination assembly of claim 5 ; wherein the 
microprisms (90) and microlenses (80) are con- 
structed from organic polymeric material. 

7. The illumination assembly of claim 1 . wherein the 
first tilt angle is <p between 1 5 and 50 degrees to the 
normal of the surface of the light transmitting 
means. 

8. The illumination assembly of claim 1, wherein the 
second tile angle is 6 between 2 and 20 degrees. 

9. The illumination assembly of claim 5, wherein the 
microprisms (90), microlenses (80) and light trans- 
mitting means (16) have an index of refraction of 
between about 1 .45 and about 1 .65. 

10. The illumination assembly of claim 9, further com- 
prising an interstitial region between the micro- 
prisms (90) having an index of refraction less than 
the index of refraction of the microprisms (90). 



Patentanspruche 

1 . Beleuchtungsanordnung zum Bilden einer raumlich 
gerichteten Lichtquelle. wobei die Beleuchtungsan- 
ordnung folgendes aufweist: 

ein lichtdurchlassendes Mittel (16) zum Trans- 
portieren von von einer ersten Lichtquelle (14) 
ausgehendem Licht und mit einer optisch an 
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die erste Lichtquelle angekoppelten- ersten 
lichtaufnehmenden Flache (17); und 
ein Reflexionsmittel zum Umlenken des Lichts 
mit einem Array aus Mikroprismen (90), die je- 
3 weils folgendes umfassen: 

eine optisch an das lichtdurchlassende 
Mittel (16) angekoppelte Lichteintrittsfla- 
che (30); 

10 eine von der Lichteintrittsflache (30) ent- 

fernte Lichtaustrittsflache (32) mit einem 
Flacheninhalt, der mindestens so groB ist 
wie der Flacheninhalt der Lichteintrittsfla- 
che (30); 

15 ein erstes Paar gegenuberliegender Sei- 

tenwande (33, 34), die zwischen der Licht- 
eintrittsflache (30) und der Lichtaustrittsfla- 
che (32) angeordnet sind und mit ihnen zu- 
sammenhangen, wobei mindestens eine 

20 der Seitenwande (33, 34) beziiglich der 

Normalen der Flache des lichtdurchlas- 
senden Mittels einen ersten Neigungswin- 
kel <p bildet: und 

ein zweites Paar gegenuberliegender Sei- 
25 tenwande (35, 37), die zwischen der Licht- 

eintrittsflache (30) und der Lichtaustrittsfla- 
che (32) angeordnet sind und mit ihnen zu- 
sammenhangen, 

wobei das durch das lichtdurchlassende 
30 Mittel (1 6) reflektierte Licht in die Mikropris- 

men (90) durch die Lichteintrittsflachen 
eintritt, durch die Seitenwande (33, 34 ; 35, 
37) umgeleitet wird und durch die Lichtaus- 
trittsflachen (32) als raumlich gerichtete 
35 Lichtquelle austritt. 

dadurch gekennzeichnet daB die mindestens 
eine Seitenwand des ersten Paars mindestens zwei 
planare reflektierende Seiten (31, 31a) umfaBt. 

40 

2. Beleuchtungsanordnung nach Anspruch 1, wobei 
mindestens eine der Seitenwande (35, 37) des 
zweiten Paars bezuglich der Normalen der Flache 
des lichtdurchlassenden Mittels einen zweiten Nei- 

45 gungswinkel B bildet. 

3. Beleuchtungsanordnung nach Anspruch 1, wobei 
mindestens eine der Seitenwande (35, 37) des 
zweiten Paars mindestens zwei planare reflektie- 

so rende Seiten (95, 95 A) umfaGt. 

4. Beleuchtungsanordnung nach Anspruch 1, wobei 
die Seitenwand mit den mindestens zwei planaren 
Seiten (31, 31a) bogenformig ist. 

55 

5. Beleuchtungsanordnung nach Anspruch 1. wobei 
das reflektierende Mittel weiterhin ein Array aus Mi- 
krolinsen (80) umfaBt, wobei die Ausgabe jedes Mi- 
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kroprismas'(90) auf mindestens eine entsprechen- 
de Mikrolfnee (80) gerichtet ist und das durch die 
Mikrolinsen (80) durchgelassene Licht als im we- 
sentlichen kollimierte Lichtquelle austritt. 

6. Beleuchtungsanordnung nach Anspruch 5, wobei 
die Mikroprismen (90) und Mikrolinsen (80) aus or- 
ganischem polymeren Material konstruiert sind. 

7. Beleuchtungsanordnung nach Anspruch 1 , wobei 
der erste Neigungswinkel 9 zwischen 15 und 50 
Grad zu der Normalen der Fiache des lichtdurch- 
lassenden Mittels betragt. 

8. Beleuchtungsanordnung nach Anspruch 1 , wobei 
der zweite Neigungswinkel 6 zwischen 2 und 20 
Grad betragt. 

9. Beleuchtungsanordnung nach Anspruch 5, wobei 
die Mikroprismen (90), Mikrolinsen (80) und das 
lichtdurchlassende Mitt el (16) einen Brechungsin- 
dex zwischen etwa 1 ,45 und 1 ,65 aufweisen. 

10. Beleuchtungsanordnung nach Anspruch 9, weiter- 
hin mit einem Zwischenbereich zwischen den Mi- 
kroprismen (90) mit einem Brechungsindex, der 
kleiner ist als der Brechungsindex der Mikropris- 
men (90). 



Revendication9 

1 . Ensemble d'eclairage en vue de fournir une source 
de lumiere dirigee dans I'espace, I'ensemble 
d'eclairage comprenant: 

un moyen de transmission de lumiere (16) des- 
tine a transporter de la lumiere emanant d'une 
premiere source de lumiere (1 4) et comportant 
une premiere surface acceptant la lumiere (17) 
optiquement couplee a la premiere source de 
lumiere; et 

un moyen ref lechissant destine a rediriger la lu- 
miere et comprenant un reseau de micropris- 
mes (90) dont chacun comprend : 

une surface d'entree de lumiere (30) opti- 
quement couplee au moyen de transmis- 
sion de lumiere (16); 

une surface de sortie de lumiere (32) dis- 
tante de la surface d'entree de lumiere (30) 
et dont I'aire est au mo ins eg ale a I 'aire de 
la surface d'entree de lumiere (30); 
une premiere paire de parois laterales op- 
posees (33, 34) disposers entre et conti- 
gues a la surface d'entree de lumiere (30) 
et la surface de sortie de lumiere (32), Tune 
au moins des parois laterales (33, 34) for- 



mant un premier angle d'inclinaison 9 par 
rapport a la normale de la surface du 
moyen de transmission de lumiere; et 
une deuxieme paire de parois laterales in- 
5 clinees opposees (35, 37) disposers entre 

et contigues a la surface d'entree de lumie- 
re (30) et la surface de sortie de lumiere 
(32), 

dans lequel la lumiere se reflechissant a 
10 travers le moyen de transmission de lumie- 

re (1 6) penetre dans les microprismes (90) 
par les surfaces d'entree de lumiere, est re- 
dirigee par les parois laterales (33, 34, 35. 
37) et emerge des surfaces de sortie de lu- 
15 miere (32) sous la forme d'une source de 

lumiere dirigee dans Tespace, 

caracterise en ce que Tau moins une paroi la- 
t6rale de la premiere paire comprend au moins 
20 deux faces reflechissantes planes (31,31a). 

2. Ensemble d'eclairage selon la revendication 1, 
dans lequel I'une au moins des parois laterales (35, 
37) de la deuxieme paire forme un deuxieme angle 

25 d'inclinaison 9 par rapport a la normale de la surface 
du moyen de transmission de lumiere. 

3. Ensemble d'eclairage selon la revendication 1 , 
dans lequel I'une au moins des parois laterales (35, 

30 37) de la deuxieme paire comprend au moins deux 
faces reflechissantes planes (95, 95 A). 

4. Ensemble d'eclairage selon la revendication 1 , 
dans lequel la paroi laterale presentant au moins 

35 deux faces planes (31.31a) est de forme arquee. 

5. Ensemble d'eclairage selon la revendication 1, 
dans lequel le moyen reflechissant comprend en 
outre un reseau de microlentilles (80), la sortie de 

40 chaque microprisme (90) etant dirigee vers au 
moins une microlentille (80) correspondante et la 
lumiere transmise a travers les microlentilles (80) 
emergeant sous la forme d'une source de lumiere 
essentiellement collimatee. 

45 

6. Ensemble d'eclairage selon la revendication 5, 
dans lequel les microprismes (90) et les microlen- 
tilles (80) sont elabores a partir de materiau poly- 
mere organique. 

50 

7. Ensemble d'eclairage selon la revendication 1 , 
dans lequel le premier angle d'inclinaison <p est 
compris entre 15 et 50 degres par rapport a la nor- 
male de la surface du moyen de transmission de 

55 lumiere. 

8. Ensemble d'eclairage selon la revendication 1, 
dans lequel le deuxieme angle d'inclinaison 6 est 
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compris errtre 2 et 20 degres. 

9. Ensemble d'eclairage selon la revendication 5 : 
dans lequel les micropnsmes (90), microlentilles 
(80) et moyen de transmission de lumiere (1 6) pos- s 
sedent un indice de refraction compris entre environ 
1,45 et environ 1 ,65. 

10. Ensemble d'eclairage selon la revendication 9 : 
comprenant en outre une region interstitielle entre 10 
les microprismes (90) dont I'indice de refraction est 
inferieur a I'indice de refraction des microprismes 
(90), 
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